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FMEA 0. _G.0.6 SHUTTLE CETY OHG WO
CRETICAL TTEMWS LIST
CRIVICALITY  271R ShEey _ b oF _ B
FATLURE HOBE AW FATLURE EFFECT
CAUSE — 4 EHD ITEH RATIOHALE FOR ACCEPTAMCE —_
topss of sypcScommpnd aignal to losz of synchranizatisn. DESIGH FEATURE -
2lbhow camera. Ho control af elbaw
: camera, Viae assembly, BARE BOARD DESIGH (A1] .
Cause! ar PTLI.
Conpenent Board Assembly, AL, Tha deslags of, Wha associated A1 board i3 consbructed from laminated
22437 18-50 Worst faze: copper—clad epony glass sheals [HEHA G-10) Erade FR-4}, PER HIL-P-556124. Clrcuit
Lass of PTU cantrel tomnectbons are made thrsugh trintel traces which run from point te paint on Ehe
grminates ab am annular ring. The asnular ring

prevents RMS stawbng. board surfaces. Every troce
) surrsunds ihe hole im which a companest Yead or bermimal ¥s Vocaced. This rirg
provides a Footing fer the solder, ensuring gaod mechanical and electrical
perfermance. Its siza and shape are governed hlr HIL-P-55640 a5 are trace widihs,
spacing and’ rowting. These requiresants are re taraled sEatIFi::‘llj in drawing
agtes to Further assura compliance. Variations between the artwork master and the
fInal product [dwe to Irregularities of the etching processh are alsn cantralled hy
dvawing natex. This ?raunt: making defecklve boards Froa goad artwork. Hales which
house na lead or terminal, buk serve only ta atectrically intercoanect Lhe diffareal
board layers, tontaln stitch bars for mechenical =upport and incraased relbability.

The thru holes are deilled From a deil] tape thes eliminaling the pnssihl'lil.* of
human ercar and allowing tlght control aver hole and annular rieg concentricity, an
jmportant. reliabillty critarion. After drilling asd atching. all copper cladding %
tin-lead platad per HIL-STD-1495. This provldes For sasy aad reliable seldering ak
the tiwe of board asseably, svan after perisds of prolonged storape.

BOARD ASSEMBLY DESIGH [Al)

A1l components are inskalled in 2 oanmer which assures maviewm reliabllity.
Companent laads are pre-iisned, allawing tatal wetting of solder joinls. Al Teads
are formsed to provide stress relief and the bodiex ef large components ave staked.
Special masnting and handling fnstrections are incleded la gach drawing required
after Final assembly. The board ¥s coatad with vrethane which protecks against
homidity and costaodnatlon.

B0ARD PLACEHENT

The A1 board iz secured 14 the #lectroaics aszembly by

qn‘ld-tlaud berylThum copper card guides. l:onm:tTnns arg made to the mother board
with bYlnd-wated consectors. [isengagenant durlng launch is prevented by a cover
which spaas the board's free edge.
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SMITTLE CCTY
(RITICAL ITEWS LIST

FAILURE HODE AMD
CAIRE

FAILURE EFFECT
(N £40 ITEH

Toss af sync/command singal o
¢1bow Camera.

Cause:

Compengnt Board Aszembly, Al,
P2 18-501

171

Lass of synchronlzakion.
Wy combrol of albew
camera, line aszemhly,
or PTU.

Worst Lase.
Lass &f PIU cantrel
preveals RHS slowing.

SHEET o oF _ E
RATIONALE FOR ALCEPTAHCE
OuaL IFICATION TEST
For Quallfication Tast Flow, see Table 2 Vwcated at Lhe fromb of this book,
ACCEFTAMCE TEST

The CCTY system's MYS is subjecled direchlly, wikhout vibration #sslators whick
might be vzed in normal lastallatian, to the Following testing:

+ Vikbralian! 20-88 Hz: 3 Iﬂfﬂil-rim fram 0.01 Ezﬂlz
80-3150 Hz: 4.9 G5/H
15D-750 Hz: =3 #A@/10 ﬂtl-;‘lupn

I Hinute per Axis
6.1 Grms

lTast Duration:
Tast Level:

Far Acceptanca Text Flow, see Table 1 Vocated ak the froat of Lhis bank.

" QPERATIONAL TEST

In order ka verify that CCTV componpnts sre operabional, a tesl nusi verify ke
kealth of all the comnand related compenents Tess the PRS {AZAN) panel swilih,
through tha ACU, through Ehe syae Vnes Lo the CaserasPYU, to Lhe CamerafPTU Command
decogar. The test musl alse varify the cemeva's ability to produce wideo, the VSU's
ability be roubte viden, amd dho woalbor*s akiliby to dicplay vidao. A similar test

would be parformed to verify the HBN command pa
MMMM

1. Fowar-CCTY Sysiem.

2. via tha PHS panel, select 3 menitor &5 destination and the camera urdar
test as saurce.

3. Sead "Camava Powar Da" conmand Trom PHS panel .

4. Select "Extersal Sync" on aonitor.

5. Obsarve viden displayad on noaitor. Hata that §f video on moaltor is
Syschronired [1.e., stabde raster] Ches this indicates that the camera
b receiving eenpasibe tync frow the ACU and that the camara is producing
synchronized vides,

6. Sewd Pan, Tilt, Fecous, Zoom, ALC, and Gamna cemmands and wizpally (eithar
via the sondtor or divect observatioa] verify operalion.

T, Selecl downtink a5 destinablos acvd casera onder Leth A5 EOurce.

4. dbserve video routed to downlink,

9, Sead ULamery Ppwer OFf* rommaod wia PHS panel.

16, Regeat Steps 3 through 9 except 1sse commands wia the HOM command pa.th
This praves that the C{TY equipment L% operational.
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CRITICALLYY _2f1R

LMTT i
SHUTELE CCTY o DwE NO. Z299633-081

© CRITICAL TTEHS L1ST
SHEET 3 aF &

FAILUAE HODE AHO

FAILURE EFFECT
fH EHD_ITEH

— RATEONALE FOR ACCEFTANCE

CALSE
s5 af sync/cowmand sigoal fo
boW camera.

us8I

npunent Board Assembly, Al,
332 18-501

TIK

Loss of cynchrosization.
Ha control af ebbow
camera, 1ine asceably,
ar PRI,

Horst Case:
Lass af PTY control
pravests M5 sbowing.

A/ THEPECTION !
Procucepenl Chnrtrnl - The A¥YS EEE Parts and hargware itens ars pracuved From approved
vendors asd suppliers, which meet the requivewents set farth in the CLTY conkvact and
Qualfty Plan Mork Statement (W3-2593176). Residenl DCAS personnel review all
procureseal documents te establlabh Lhe meed For 51 oa s wctad parts {PAI 517).

Incening Inspactien and Sterage - Iscaming Quality Inspections are made an all
raceived waterials and parks. HResulis ara recorded by 1ot and retaimed in file by
drawing end coatval nunbers for Futwre raference and braceahility. 411 EEE parks are
:uh{i:tu to jncomiag aceeptance tests as callad for in PAL 315 - Imcomiag [nspection
Test Instrections. FEncoming flight parts are Forkher processed In accordanca with
REA 1846684 — Precanditisning asd Acceptance Requirenenis far Electranke Parts, with
the exceptian the DPA and PIHD Lesking is st performed. Mechanical 1bems are
Inspectad par FAT 316 - Im:ﬂrllni Inspection Instruction For mechanical items, PAI
305 - Incoming Quality Centrul Inspeciion lostruckbon, and PAT 612 - Procedwre far
Pracessing Incoming er Purchased Parks Designated Fpr Flight Use. Arcapbed ihams

are dedlversdic Maieria) Comtralled Stores and retained vider specified conditipas
untll cable fabrication iz raguived. !hn-:nnfnrning matearials ave held far Material
feview Boavd [HRE} dispesition. (PAI-307, PAD JQC-531.)

poard Asseably & Test - Frior to the start f AYS Board assembly, ald items are
verifled to be ¢arrect by stack room persensel, &% the ibeax are accomulated to Forw
a kiL. The htems are verifisd again by the operaber who assenklas the kit by

chacking againsi the as-bullt-partz-Vist CABPLY. PCAS Mandatory Inspaction Poinis
arg desigmated for a1l printed circuit, wire wrop end welded wive boards, ples
harae1s cennectors for toldacing wiring, celmping, selder splices and quality
workranship prior Lo coating of ihe cenponest side of boards and sleeving of
harsoczex.

Specific BYS beard assembly and Lest instructiens are provided in drawing notes, and
applicable decuments are called out ia the Fabrication Mrocedure and RAecord
(FPR-2293633) and parts FisL PL 2293633. Thase include wire coneediiun List 2293955,
Process Standard RTY-566 228080, Pro-ess Standard - Boading Velcro Tape 27084E09,
Specifhication Solvering Z280749, Spechfiration Hame Plate Application 1360167,
Specification - I:rhn:ing 2290680, Specification — Bandiag and Staking 2200878,
Spacification = Urethane coating 225361‘?, Specificatian - locking conposnd 2026016,
Sp:ifi:itinn_[xpuxtlsﬂhuiv& 2018985, Speciflcatlon — Marking 2200876,
Spacification - Hor gship 8030035, Specification Bonding and Staking 2ZBATS.
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FMEA MD. _E.0.F

UMIT Bemte Yideo Switch IRYEE
Dwi; WO. 2203533-500 .

SHUTTLE CCTV

CRITICAL ETEWS LIST

CRITICALITY _2/1R SEEY __ 4 .. OF __fi
FATLUAE HODE AHD FATLUSE EFFECT
LaysE | BATIGHME FOR ACCEPTAHCE
Luss af apncfcommand Loss af s{ncrnnl:utinn. QASINSPECTION (Cantinued]
signal to elbow and wrist comeras. & coatrel of elbon '
camara. 1ine Assemhly, BVS Assembly and Yest

Cause: or PTW.
Component Board Acsenbly, Al, dccoptance Tosks ave perforned per FPAT-2X93631, {acluding thermal vacwum. Terques

2293218-501

MR

Losz af PTI:I cantral
prevenks EHS stuwing.

are ipechfiad and witnessed, traceabllity muwbars ara recorded and calibrated tools are
chachod prior ts use. RCA (Quality and IlEﬁE inggeclioas are parformed at the

cugilablion of spechfled FPR operations §n sccordance with PAR-204, PAD-205, PAI-20E
and PaT-217. @OCAS personnel wiktness RS buthon-up and critical torquing. RCA and
BCAS peraganct mgnlbor acceplance tests and review bast datalresvlts. These personnil
#3150 inspect after a)1 repair, revork and rekest.

Emm].jn_&r_ﬁhl@mﬁﬂi - The BVS 45 packaged according te 2280745, Process
starwlard Fer Packaging and Wand¥ing quidelines. A1l ralated documentation In¢luding
assemhly drawings, Parks Lisl, ABPML, Test Daka, elbc, is gathered and hald in a
docunealation foldar assigned speciitcally to sach assembly. This folder is
retained Far refersace. gn fIPF s prepaved For sach BVS in accordance with the
requiraments of H5-2593076. RCA O and DCAS personnel witmess crating, packaging,
packing and warking, aed review the EIDF for completanass and accerdcy.
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' UHET Remote Yidep Swilch {RVED
FHEA NO. _6.8.6 SHUTTLE {CTY OWG MO, 220363301 000
: CRITICAL ITEMS LIST
CRITICALITY 2/R . SHEE?® 5 o ___ 6
FAILURE MODE AMD FAILURE EFFECT
{AUSE DM EHD T1EN HAANTOMALE FOR ACCEPTAMCE
koss of sync/ecomand signal Loss of synchronization. EAILLBE H1STORY
to elbpu camara. Na coatrol of elbow
comgrs, ling aszanbly, HONE

Causs! nr PFTU.
Component Board Assenbly, Al,
22932 18-501

Hersl Case:
Less of PTU centiol
preveots AHS stowing.
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FMEA MO, _5.6.p
CRITICALITY _E2FIR

UNIT Benote Videe Switch (RVE)
SHUTTLE CCTY OHG WO

CRITECAL ITEMS LIST
SHEEF [ oF b

FATLGRE MDOE AnND
CAUSE

FALLARE EFFECT
i _EHD_ITEH

RATIOHALE FOR ACCEPTANCE

Loss of syncfcommand £ignal Lo
¢Tbow cameva.

Cause;

Component Board Assembly, Al,
2293216-501

arr e

E
Lass afl s'n:hmnizauuu.

Ha conbrol ofF elhow
camers, Vine 3sseobly
ur P,

Yorst Lase:
Lazz of PTU conkrsl

prevents BHE stowing.

OFERATIONAL EFFECTS

Loss of akiliky to position (he elbow camera. Pocsible inabilliy to stow the RMS §F
the ¢1bow camera physically Interferes with a payload. [F RHS camiok be stawed the
pori payload bay door cannot be ciosed. Lass of crew and vehicle.

CEEY_MCTINS

Perform EVA ko vapositlon the #lbaw camers, wse RHS =motion ko reposition Lhe camera,
ar jettison the RHS.

LAEW TRALHIHG
Crew shwuld be trained In contingency EVA and RHS aperations procedures.

HIZSICH CONSTRAINT .

Bo not maniFarl albow camery for any Flight where Lhe paylead and Lhe elbaw camera
can inkerfere with each other {far any pan or ELTE mgrn « If tha caneva wosk be
flawn da not change the camera posician untid the interfering payload is deployed.
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